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ABSTRACT
National HIV testing policies aim to increase the proportion of people
living with HIV who know their status. National HIV testing policies were
reviewed for each country from 2013 to 2018, and compared with WHO
guidance. Three rounds of health facility surveys were conducted to
assess facility level policy implementation in Karonga (Malawi),
uMkhanyakude (South Africa), and Ifakara (Tanzania). A policy
‘implementation’ score was developed and applied to each facility by
site for each round. Most HIV testing policies were explicit and aligned
with WHO recommendations. Policies about service coverage, access,
and quality of care were implemented in >80% of facilities per site and
per round. However, linkage to care and the provision of outreach HIV
testing for key populations were poorly implemented. The proportion of
facilities reporting HIV test kit stock-outs in the past year reduced over
the study period in all sites, but still occurred in ≥17% of facilities per
site by 2017. The implementation score improved over time in Karonga
and Ifakara and declined slightly in uMkhanyakude. Efforts are needed
to address HIV test kit stock-outs and to improve linkage to care among
people testing positive in order to reach the 90-90-90 targets.
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Over the past two decades national governments in sub-Saharan Africa (SSA) have rapidly scaled up
of HIV testing and treatment services in a bid to reduce HIV-related mortality and bring the epi-
demic under control (Murray et al., 2014; Reiniers et al., 2017; Slaymaker et al., 2014; UNAIDS,
2017a). Efforts have accelerated since 2016, partly driven by the 2015 UNAIDS ‘90-90-90’ targets,
where the first ‘90’ aim for 90% of people living with HIV (PLHIV) knowing their status by 2020
(UNAIDS, 2014). By 2017, estimates showed that more than two-thirds of the 36.9 million
PLHIV in the region were aware of their HIV status (UNAIDS, 2018), although recent surveys
suggest that there is substantial variation across countries (Ministry of Health of Lesotho, 2017; Min-
istry of Health of Malawi, 2017; Ministry of Health of Swaziland, 2017; Ministry of Health of Zambia,
2016; MoHCC, 2016; MoHCGEC, 2017b). In South Africa, where 21% of adults (aged 15–49 years)
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are HIV-positive, the first 90 target had almost been reached by 2017 (UNAIDS, 2018). However, in
other countries, including Tanzania and Malawi, where 4.5% and 9.6% of the adult population are
HIV-positive, progress has lagged further behind with 61% and 73% of adult PLHIV knowing their
HIV status respectively by 2017 (Ministry of Health of Malawi, 2017; MoHCGEC, 2017b).
HIV testing approaches have evolved over the past 15 years, initially with a view to scaling up
access to HIV services for the general population, and more recently with the aim of diagnosing
PLHIV who are not aware of their HIV status (WHO, 2007, 2017b). During the early response to
the HIV epidemic, stand-alone Voluntary Counselling and Testing (VCT) clinics were established
in many settings. This was followed by the roll-out of Provider-Initiated Testing and Counselling
(PITC) in many settings, following recommendations by the World Health Organisation (WHO)
in 2007, in a bid to increase HIV diagnosis rates among pregnant women and those with signs
and symptoms of HIV (WHO, 2007). By 2004, WHO endorsed non-laboratory rapid HIV tests
and algorithms (WHO, 2004). The introduction of rapid tests enabled different HIV testing
approaches to be introduced outside of health facilities, including through mobile clinics and
home-based testing (Belza et al., 2015; Iwuji et al., 2016). More recently, HIV self-testing policies
have been adopted in many settings with a view to increase diagnosis rates among populations
who are less likely to present at health facilities (UNITAID, 2018; WHO, 2017a). Nevertheless,
despite an increasing number of HIV testing modalities, the majority of HIV tests are conducted
within health facilities, with PITC still representing the most common testing approach in most
countries (Balogun & Owoaje, 2016; Mwenge et al., 2017).
As the number of people testing for HIV has increased (Kharsany et al., 2015; UNAIDS, 2016,
2017b), several health systems challenges have been observed including insufficient human
resources, problems with consistent supply chain management and a lack of quality assurance mech-
anisms (IMF, 2004; Roura et al., 2013). Implementation challenges such as staff shortage, high work-
loads and lack of supplies, in the context of changing guidelines fromWHO, may hamper the quality
of HIV testing services and the accuracy of the test results (Bott et al., 2015). Poorly implemented
HIV testing services can impact on patients’ experiences and have knock on effects for retention
among those who are diagnosed with HIV (Wringe, Moshabela, et al., 2017). Despite these concerns,
there have been few studies that have investigated the extent to which health facilities in rural African
settings have been able to keep pace with changing HIV testing policies. This study addresses this gap
by assessing the implementation of HIV testing and counselling policies in rural health facilities in
Malawi, South Africa and Tanzania over the period 2013–2018.
Materials and methods
The data for this study are drawn from the study for ‘Strengthening Health systems for the Appli-
cation of Policy to Enable Universal Test and Treat’ (SHAPE-UTT), which aimed to assess the policy
implementation and health systems impacts of Universal test and treat (UTT). The study included
policy reviews and surveys that were undertaken in health facilities serving the populations of rural
Health and Demographic Surveillance System (HDSS) sites in Malawi (Karonga), South Africa
(uMkhanyakude) and Tanzania (Ifakara) (Table 1).
Conceptual framework
This analysis draws on a conceptual framework initially developed by Church et al. (2017) that ident-
ified HIV policy and health service factors across five domains which influence mortality among
PLHIV in sub-Saharan settings. The development of the framework has been described in detail else-
where (Church et al., 2017), however in brief it involved a comprehensive review of published literature
and policy documents, and consultation with 28 HIV researchers and practitioners. Our modified fra-
mework (Figure 1) focuses on the policy and health service factors relating to HIV testing which
expand upon the three of the original domains as described by Church et al. (2017) to now include
(1) service coverage (2) access, (3) quality of care, and (4) linkage to care among those who test positive.
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Our refinement of the original domains; namely by separating service coverage from access allows us
to better present the implementation of policies related to these related yet distinct concepts.
Policy review
A review of WHO guidance and national HIV policies on HIV testing was conducted in 2013
(Church et al., 2017), and updated for the period 2013–2017. Documents containing information
on HIV testing were retrieved online or in person, and included HIV testing and counselling guide-
lines, policy documents, HIV clinical management guidelines, national strategic plans, training man-
uals and national guidelines for home-based care. A total of 46 policy documents published between
2004 and 2017 were reviewed.
An Excel-based extraction tool was used to summarise the data from the policy review, including
the title of the policy document, year of policy adoption, content of the policy, and additional infor-
mation regarding whether the policy content related to the selected indicators was explicit (stated
Table 1. HDSS study sites characteristics and timing of the facility survey.
Malawi South Africa Tanzania
HDSS site name Karonga uMkhanyakude Ifakara
Size of HDSS site (km2) 135 438 2400
Population of HDSS site 42,555 90,000 170,000
HIV prevalence in the HDSS 9.6% 35.2% 7%
No. of facilities 6a 17b 12
Type of facility Small clinic/ dispensary 1 16 3




District/ referral hospital 0 0 3
Dates of facility
survey
Round 1 Jan-15 Jan-15 Nov 2013–March
2014
Round 2 May–June 2016 May–June 2016 Sept–Oct 2015
Round 3 Dec 2017–Jan
2018
Dec 2017–Jan 2018 Nov–Dec 2017
a5 in round 3.
b18 in round 2.
Figure 1. Conceptual framework of HIV policy and service delivery factors influencing HIV diagnosis rates and linkage to ART.
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clearly and in detail, providing details of how implementation should take place), not explicit (there
is some mention but no prescriptive detail to guide implementation is provided) or not mentioned
(not stated at all in the policy documents).
Facility survey
In each country, three survey rounds were conducted in all of the health facilities serving the popu-
lations of the three HDSS sites (Table 1): round one (R1) in 2013–2015, round two (R2) in 2015–
2016, and round three (R3) in 2017–2018. Throughout the paper we use the HDSS name to describe
the data collected at the facility level.
The facility survey questionnaire included modules on the delivery of HIV testing and counselling
services, antenatal care (ANC) services, and antiretroviral therapy (ART) services, as described else-
where (Church et al., 2017). The questionnaires were administered in English to the person in charge
at the health facility. In addition, registers, log books, pharmacy records and quarterly reports were
reviewed to document HIV testing episodes and HIV test kit stock-outs. The availability of guide-
lines was verified by the interviewer. Data were entered into MS SQL Server (Microsoft Corp, Red-
mond, U.S.A.), and subsequently cleaned and exported for analysis using STATA 13 (Stata Corp).
Descriptive statistics were used to show the proportion of facilities implementing each policy, by sur-
vey round and site. HIV test kit stock-outs were recorded for the previous year.
Facility level Implementation analysis
In order to assess the extent to which national HIV policies were implemented in each HDSS site in
the countries, we compared the proportion of health facilities within each site implementing each
policy. Implementation was classified as good if >70% of facilities implemented the policy; moderate
if between 30% and 70% of the facilities implemented the policy, and poor if <30% of facilities
implemented the policy.
Facility-level HIV testing policy implementation score
An implementation score was calculated for each facility across the four HIV testing services (HTS)
domains (coverage; access; quality; and linkage to care) using the 20 indicators listed in Table 2. Each
indicator was scored 0 if the policy was not implemented in the facility, and 1 if it was reported as
being implemented. Scores within each domain were then summed and divided by the total number
of indicators within that domain so that the maximum score within a domain that the facility could
attain was 1. An overall facility HTS score was then calculated by summing the four domain level
scores in each facility. The maximum score a facility could attain was 4, with scores closest to 4 indi-
cating closest alignment to national HTS guidelines.
Ethical approval
Ethical approval was obtained from the Internal Review Boards of the Ifakara Health Institute and
National Institute for Medical Research for Tanzania (#2579), National Health Science Research
Committee for Malawi (#1861), the Biomedical Research Ethics Committee for South Africa
(BREC REF: BE400/14) and from the London School of Hygiene and Tropical Medicine (#13536-1).
Results
Changes in numbers of HIV testing episodes
In R1, the average number of tests per site conducted per month was similar across the sites, ranging
from 445 in Karonga to 772 in uMkhanyakude. The average number of HIV tests conducted per site
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increased over the three rounds, by a factor of 6, 3.8 and 3.6 in Ifakara, Karonga, and uMkhanyakude
respectively (Figure 2).
Assessment of the service coverage, access, quality and linkage into care
Across all four HIV testing components, policies relating to the associated indicators were generally
explicitly stated (Figure 3). However, while the proportion of facilities implementing policies relating
to access and quality of care indicators was high, implementation of policies that influence HIV test-
ing coverage and linkage to care indicators was more varied.
Table 2. Indicators and coding structure used to construct the composite implementation score.
Domain Indicator Coding
Coverage 1. Outreach HIV testing offered 1 = service offered 0 = service not offered
2. Sex workers 1 = service offered 0 = service not offered
3. MSM 1 = service offered 0 = service not offered
4. People who use drugs 1 = service offered 0 = service not offered
5. VCT for couples 1 = service offered 0 = service not offered
6. PITC / OPD 1 = service offered 0 = service not offered
7. PITC / ANC 1 = service offered 0 = service not offered
8. PITC /TB 1 = service offered 0 = service not offered
Access 9. No patient fees 1 = no patient fees 0 = patient fees
10. Open 5 or more days / week 1 = open 5+ days per week 0 = open < 5 days per week
Quality 11. Consent (written / verbal) 1 = consent sought 0 = consent not always sought
12. Pre-test counselling 1 = always provided 0 = not always provided
13. Post-test counselling 1 = always provided 0 = not always provided
14. Advice to re-test for clients found
to be HIV negative.
1 = always provided 0 = not always provided
15. Audits 1 = at least once / year 0 = < once / year
16. Guidelines available 1 = available 0 = not present in facility
17. No stock outs 1 = no stock outs reported 0 = at least once in the last year
18. Patient data documented 1 = documented 0 = not always documented
Linkage to care 19. Registration checked 1 = checked 0 = not always checked
20. Accompanied by health worker 1 = always accompanied 0 = not always accompanied
Figure 2. Average monthly HIV testing episodes by HDSS site and round.
GLOBAL PUBLIC HEALTH 245
Service coverage
In all three countries, policies relating to the provision of outreach services (with the exception of
South Africa in R1); testing services targeted to key and vulnerable populations (KVP); VCT for
couples; and PITC were explicit. In uMkhanyakude (South Africa) and Ifakara (Tanzania)
implementation of outreach services was poor across all three survey rounds, whereas in Karonga
(Malawi) implementation of outreach was moderate in R1 and R3, and good in R2. In uMkhanya-
kude, there was good implementation of testing services for KVPs in R1, poor in R2 and varied
depending on the KVP in R3, with good implementation of testing for drug users, moderate for
MSM and poor for sex workers. In Karonga and Ifakara, implementation of testing for KVPs was
moderate or poor throughout with the exception of testing for Sex workers in Karonga in R1. A
high proportion of facilities implemented VCT for couples and PITC services at outpatient depart-
ment (OPD), ANC and TB clinics, with the exception of OPD in uMkhanyakude which was mod-
erately implemented in R1 and R2.
Access
Explicit policies on the provision of free HIV tests existed in all three countries, and it was well
implemented in each HDSS site and across all survey rounds. There was no explicit policy on the
number of days per week that health facilities offered HIV tests in Malawi and South Africa. How-
ever, in Tanzania, policy stated that facilities should provide HTS at least five days a week by 2015. In
practice, almost all health facilities in all three sites offered HTS at least five days a week. Trained lay
Figure 3. Implementation of policy by domain, indicator, country and survey round.
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counsellors were allowed to perform HTS in South Africa and Malawi over the study period, whereas
this policy was introduced in Tanzania in 2013 (Table 3).
Quality of care
Quality of care relates to pre-testing, testing as well as post-test referral. Policies on consent pro-
cedures, pre- and post-test counselling, and frequency of facility audits were explicit in each country
over all three rounds. A high proportion of facilities reported obtaining patient consent over all three
rounds. Overall pre-and post-test counselling was implemented in the majority of facilities, however
the modality of implementation varied. With some exceptions pre-test counselling was provided
both at the individual and group level, for post-test counselling most facilities offered individual
counselling only. The exceptions included moderate implementation of pre-test counselling in R3
and group pre-test counselling in R2 in Ifakara, moderate implementation of individual pre-test
counselling in Karonga in R2. In each country, policy stated that counselling could be conducted
individually or in groups. At the facility level in each country and in each round, individual level
counselling (especially post-test) was more commonly offered. Policy guidance on the registration
and referral of patients who test positive and documenting patient information were explicitly stated
in all countries and across all survey rounds (with the exception of documenting patient information
in South Africa in R3). The proportion of facilities undertaking annual audits ranged from 75% in R1
in uMkhanyakude (South Africa) to 100% in all sites, aligning with each country’s policy. Policies on
repeat testing for those who were HIV negative, depending on their risk assessment and for pregnant
women in third trimester, were explicit and well implemented in all facilities and across all survey
rounds.
More than 50% of the health facilities in Karonga (Malawi) and uMkhanyakude (South Africa)
experienced no stock outs of HIV test kits in the 12 months prior to interview in all rounds (Figure 4).
However, all health facilities in Ifakara (Tanzania) experienced at least one stock out episode in R2.
HIV testing guidelines were available in all facilities in Karonga and uMkhanyakude in all rounds
(Figure 4). In Ifakara, only 42% of facilities had the latest guidelines available in R2.
WHO guidance on HIV testing had recommended a serial HIV testing algorithm in high preva-
lence settings (WHO, 2012). National policy in Tanzania and South Africa adopted a serial testing
approach (Ministry of Health and Social Welfare of Tanzania, 2013; MoHCGEC, 2017a; NACP,
2015; National Department of Health of South Africa, 2009, 2015b, 2016; South African National
AIDS council, 2010) whereby clients undergo a second test if the first one is HIV-positive. In the
Table 3. Changes in the personnel who are able to conduct HIV tests by country and round.
Policy review round 1: 2013 Policy review round 2: 2015 Policy review round 3: 2017
Personnel allowed to conduct HIV tests
WHO Trained staff and lay people who have
received training (WHO, 2007)
Recommends certified health care
workers and lay providers who have
received training with no further
specifications (WHO, 2015)
No change – Same document
in use (WHO, 2015)
Tanzania Professional nurses in 2010 (National
AIDS Control Programme, 2010), but in
2013, the guideline allowed both
healthcare and non-healthcare
workers with training to conduct HTC
(Ministry of Health and Social Welfare
of Tanzania, 2013)
Healthcare workers as well as non-health
care workers, counsellors or PLHIV who
have received training (Ministry of
Health and Social Welfare of Tanzania,
2013)
No change – same document
(Ministry of Health and
Social Welfare of Tanzania,
2013)
Malawi Trained personnel (healthcare and non-
healthcare workers) (Government of
Malawi, 2013)
No change – same document
(Government of Malawi, 2013)
No change – different
document (Ministry of
Health of Malawi, 2016b)
South
Africa
Trained community health workers or
lay counsellors under the supervision
(Department of Health of South Africa,
2010)
No change – different document
(National Department of Health of
South Africa, 2015b)
No change – different
document (National
Department of Health of
South Africa, 2016)
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event of discordant results, the test is repeated, preferably by a different HTC provider. If still dis-
cordant, the client is advised to return after 2–4 weeks to re-test. In Malawi, a parallel testing
approach was adopted when a serial approach gave discordant results (Table 4) (Government of
Malawi, 2013; Ministry of Health of Malawi, 2016a). In Malawi and South Africa, during the
study period, a person with discordant HIV test results could undergo four HIV tests before HIV
status confirmation. More than 75% of facilities in all rounds and sites reported to have conducted
quality of care audits at least once a year.
In 2015, WHO (WHO, 2015) recommended retesting all individuals diagnosed with HIV to ver-
ify their HIV status prior to initiating ART. This policy was adopted for pregnant women in South
Africa in 2015 (National Department of Health of South Africa, 2015a) and everyone who was diag-
nosed HIV positive in Malawi since 2016 (Ministry of Health of Malawi, 2016b) but had not been
adopted in Tanzania for any HIV diagnosed persons by the end of the study period.
Figure 4. Availability of test kits and guidelines at the health facilities by HDSS site and round.
Table 4. Changes in HIV testing algorithms.
Policy review round 1: 2013
Policy review
round 2: 2015 Policy review round 3: 2017
WHO The test can be done in sequence or
parallel. If discordant results, specialist
laboratory advice is required.
Discrepant test should be repeated using the same specimen with the
same two assays. When the test uses finger-stick whole blood, a new
specimen will have to be taken and the same two assays repeated. If
the results remain discrepant, the specimen should be reflexed using
a separate and distinct third-line assay. If the third test is reactive, the
test is recorded as inconclusive and repeat test is done after 14 days.
If the third is non-reactive, negative status is reported.
Malawi If serial testing is inconclusive, parallel is done. If parallel
testing results come back inconclusive, clients return after
4 weeks for parallel testing. If still inconclusive, DBS is
prepared and sent to a reference laboratory.
If parallel testing results were discordant, another
parallel testing is done immediately by another
counsellor. If results are negative or discordant, DBS
is sent to reference laboratory
South
Africa
If the first test is reactive and the second is non-reactive,
ELISA test is conducted
If discordant results, testing algorithm is repeated. If
still discrepant, the client is referred for a reflex
laboratory testing where a serial testing using ELISA
is performed. If inconclusive, the client is counselled
to repeat the rapid test after six weeks at the health
facility.
Tanzania If the client had reactive results in the first rapid test, and a second one non-reactive, it was reported as inconclusive
and the serial test was repeated. If results are still inconclusive, the client is asked to return for another rapid HIV test
in 2–4 weeks, following same algorithm or referred to a higher-level facility
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In 2015, WHO first released guidance on the kind of providers required for different HIV testing
services (WHO, 2015). For facility-based services, WHO recommended trained healthcare workers
and trained lay providers to perform HIV testing. In the context of the three countries involved in
this study, minimum qualifications of HTS providers differed to a small degree (Table 5). For Tan-
zania and Malawi, no change was observed over the three rounds. For South Africa, the minimum
qualifications were not clear in R1 but became clear in R2 with no change in R3. In Malawi in R1
there was no guidance for HTS refresher trainings, in R2 and R3 policy clearly stated it should be
conducted every two years. In South Africa, guidance on refresher training was not stated in R1
but was clear in other rounds, every 3 years in R2 and every 2 years in R3. For Tanzania, guidance
stated training should be conducted at least once a year over all the rounds.
Linkage to care
In uMkhanyakude, the policy of checking that HIV positive patients register for care and treatment
services was well implemented across all three survey rounds, whereas in Karonga and Ifakara
implementation improved over time. Policies stating that health workers should escort those who
test HIV positive to required services was explicit in all countries, yet was moderately practiced in
R1 and R2 in Karonga, R1 and R3 in uMkhanyakude and R1 in Ifakara. However, implementation
was high by R3 in Karonga and Ifakara, and in R2 in uMkhanyakude.
Facility level HIV testing policy implementation score
Overall the HIV testing policy implementation score improved over each successive time frame in
Karonga (Figure 5(a)). In uMkhanyakude the score improved between R2 and R3, but both scores
were still lower than the R1 score. In Ifakara the score decreased in R2 then increased to its highest
level in R3 (Figure 5(a)). Notable improvements were made in linkage to care in Karonga, and in
quality and linkage to care in Ifakara. In uMkhanyakude the lower implementation score in R2
and R3 were mostly likely caused by declines in coverage (Figure 5(b)) (which was also the most
poorly implemented indicator), notably outreach and targeted service provision to KVP.
Discussion
Our study has illustrated that in the context of increasing testing numbers in all countries, facilities
within three HDSS in Tanzania, Malawi and South Africa are responding well in terms of imple-
menting changing HIV testing policies. The proportion of facilities reporting stock outs of HIV
test kits reduced over the rounds in each site, but still occurred in round 3.
Across all three countries, the majority of national HIV testing policies were explicit throughout
the study period, and aligned with WHO guidance. Policies pertaining to service access and quality
of care were well implemented at the facility level in all three sites, although gaps were observed in
relation to implementing mobile testing, testing services for key and vulnerable populations, and
linkage to care and treatment for people diagnosed with HIV. These implementation gaps reduced
over time in facilities in Karonga and Ifakara, but increased in facilities of uMkhanyakude, the reason
for the decrease was due to the poorer implementation of the coverage indicators over time. Overall
however, the implementation of HIV testing policies remained high and improved over the rounds,
as demonstrated by the facility level HIV testing implementation score which improved over the
rounds with a slight decline in uMkhanyakude. Additional facility level research is needed to explore
the reasons for the decline in coverage for KVP testing in uMkhanyakude.
The UNAIDS 90-90-90 targets are central to current efforts to eliminate AIDS (UNAIDS, 2017a).
Whilst the first 90 aims for 90% of infected individuals to know their status, each individual may
undergo multiple tests at each testing time point. Furthermore, we know that many patients undergo
repeat HIV tests – even after receiving an HIV positive diagnosis – as a process to trust the results
and reach an acceptance of their status (Horter et al., 2017; Wringe, Renju, et al., 2017). From a
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Table 5. Policy changes in the qualification and training for HIV testing and counselling personnel by country and round.
Policy review round 1: 2013 Policy review round 2: 2015 Policy review round 3: 2017
The minimum required qualifications for HIV counsellors.
WHO Not specified Trained healthcare workers and trained lay providers with
certifications according to national guidelines, and
demonstrated proficiency in performing the tasks within their
scope of work (WHO, 2015)
No guidance update
Tanzania Main requirements: 1. Trained, 2. Certified by Tanzania Health
Laboratory Practitioner Council
Other requirement: 1. At least Ordinary (O) Level
education. 2. Received additional training or certification in health or a
related field. 3. Trained and certified in national HTC training curricula,
with both didactic and practical components. 4. Licensed by
Laboratory with MOHSW as HIV testers, before providing services
(Ministry of Health and Social Welfare of Tanzania, 2013)
No change – same policy document (Ministry of Health and
Social Welfare of Tanzania, 2013)
No policy update (Ministry of Health and
Social Welfare of Tanzania, 2013)
Malawi For medically trained providers: At least one-year experience working
in Malawi,≥ 18 years of age, No criminal record, Adequate near vision
For non-medical providers: Fluent in English, MSCE certificate, 1-
year experience working in Malawi,≥ 18 years of age, no criminal
record, affiliated with an HIV organisation, Adequate near vision
(Government of Malawi, 2013)
No change – specified again in a new policy document (Ministry
of Health of Malawi, 2016b)




Not specified HTS providers should at a very minimum, have the following
qualifications: • matric or equivalent – • national Department
of Health-aligned HTS training (National Department of
Health of South Africa, 2015b)
No policy change, but updated policy
document (National Department of Health
of South Africa, 2016)
Recommendation on training on HIV testing and counselling
WHO The 2007 guideline (WHO, 2007) recommends training staff with regular
supervision
.Recommended that Both pre-service and in-service training,
including periodic refresher trainings, should be part of the
training requirements for all testing services (WHO, 2015)
No policy update (WHO, 2015)
Tanzania At least once a year (Ministry of Health and Social Welfare of Tanzania,
2013)
No change – Same document in use (Ministry of Health and
Social Welfare of Tanzania, 2013)
No policy update (Ministry of Health and
Social Welfare of Tanzania, 2013)
Malawi HTC providers must be trained but no information on the frequency of
refresher training (Ministry of Health Malawi, 2009)
No change - Refresher trainings every 2 years and from
time to time based on need and guideline




Frequency not specified but the guideline recommends regular trainings
(Department of Health of South Africa, 2010)
Refresher training every 36 months (National Department of
Health of South Africa, 2015b)
Refresher training every two years (National












health systems perspective, specifically in terms of the supply of test kits and provider time, the actual
number of tests conducted rather than the number of individuals testing dictates part of the burden
on the service (Baryamutuma et al., 2017; Chan et al., 2014; Church et al., 2017; Nyogea et al., 2015).
Our study therefore focused on testing episodes, rather than the number of individuals who undergo
testing.
We found that not less than 15% of all facilities in all settings and across all rounds continued to
experience stock outs of HIV test kits, in line with findings from other countries in the region (Bar-
yamutuma et al., 2017; Chan et al., 2014; Church et al., 2017). Whilst fewer stock outs are being
reported over time in our three sites, these supply chain issues still represent a challenge that
could lead to missed opportunities for diagnosing people living with HIV. Whilst earlier we dis-
cussed how some people re-test as part of their process to accept their status, in other situation
re-testing is taking place due to a lack of continuity of care from testing through to treatment
initiation. Efforts are needed to not only ensure a more consistent supply of test kits at all facilities
but also to focus on reducing any unnecessary re-testing caused by inadequate linkage to care.
The second of the UNAIDS 90’s refers to linkage to care and starting ART. Multiple studies have
shown significant challenges in reaching this target (Asiimwe et al., 2017; Church et al., 2017; d’Elbée
et al., 2018; Iwuji et al., 2016; Phillips et al., 2018; Reddy et al., 2016; Sanga et al., 2017). Findings from
recent large scale community randomised trials for UTT (including PopART and TasP), continue to
emphasise the importance of linkage to care in efforts to reduce onward HIV infection and AIDS
mortality (Farouki et al., 2016; Iwuji et al., 2018). The additional efforts in the PopART trial, to
accompany newly diagnosed HIV patients to ART clinics likely led to their achievement of the
second 90 (National Institutes of Health, 2019). In this study, we found that implementation of link-
age to care policies improved over time in facilities in Karonga and Ifakara (reaching 100% facilities
in Karonga and 83% of facilities in Ifakara by round 3) but remained weakly implemented in facilities
in uMkhanyakude. Only half of the facilities in uMkhanyakude reported accompanying the newly
diagnosed clients to ART services by round 3. Efforts to ensure that diagnosed patients are linked
to care are vital in order to reach the second 90 target.
In this study, we found that explicit policies to reach KVP with HIV testing services had been
adopted in the three study countries, but implementation of these policies was poor, particularly
in Ifakara in all three rounds. All three HDSS are situated in rural settings and possibly do not
serve large numbers of KVPs in their catchment areas compared to urban areas. However further
analysis of this effect was not possible given our small and non-random sample of facilities. It is
also possible that outreach programmes and community-based approaches existed to provide
HTS for KVPs, with the data not recorded by the health facilities (Ndori-Mharadze, 2017; Ubuguyu
Figure 5. Facility level HIV testing implementation score in the three HDSS sites by (a) total composite score and (b) proportions by
each indicator.
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et al., 2016). It is also likely that policies for the provision of services for KVPs were weakly
implemented in these rural settings because this population were not considered to be sufficiently
concentrated in these settings, or were not aligned with some increasingly prohibitive standpoints
pertaining to homosexuality (REUTERS, 2017).
Strengths and limitations
Our study is strengthened by its unique longitudinal perspective coupled with the detailed case
study design in a sample of facilities which provided an opportunity to capture the continuum
from policy to practice over the period from 2013 to 2017; a period marked by several changes
in testing and treatment guidance from WHO. However, our study has various limitations that
should be considered when interpreting the findings. Firstly, the study only focuses on facility-
based HIV testing, while there is an increasingly strong focus being placed on comprehensive
community-based models (Iwuji et al., 2018). Secondly the facilities in this study are few and
are all situated within rural populations with HDSS which prohibited any statistical analysis of
trends over time and assumptions that the results are nationally representative. Whilst the health
seeking behaviour of residents of the HDSS may be different to those in the general population
(Slaymaker et al., 2014), the services offered within these government-run facilities are typical of
those offered across the country. Thirdly, the study is subject to potential reporting bias through
the completion of the survey by facility managers; meaning the results may illustrate what they
think should be done rather than what they are routinely doing for every client. Furthermore,
although the same questionnaire was used across the rounds, different personnel administered
and completed the survey, potentially further compounding reporting biases. However, our appli-
cation of a composite measure of multiple indicators aimed to provide a more holistic measure of
policy implementation and could minimise the effect of reporting biases in individual indicators.
Fourthly, this study established if a policy was implemented, but not to what extent. For instance,
PITC for ANC attendants was implemented, but we did not look into the coverage among preg-
nant women. To reach the 90-90-90 goals the policies need not only to be implemented, but
reach the majority of patients seen in health facilities. Finally, in this study we chose to stratify
implementation as good, moderate or poor, to aid the description of the results and illustrate the
various nuances of facility level implementation and to account for some of the aforementioned
study limitations (e.g. small sample size, social-desirability bias, respondent characteristics and
changes over time). However one could also say that anything below 100% implementation is
sub-optimal. Despite these limitations, this study provides a detailed picture of the implemen-
tation of HIV testing policies at a time of rapid HIV policy evolution, in three countries with
generalised HIV epidemics.
Conclusion
Country policies have evolved to get more people to test for HIV, and health facilities are coping
well with implementation and generally adhere to guidelines promoting good quality services.
However, to reach the first 90 and consequently the second and third 90, continued efforts
are needed to ensure KVPs and others who do not know their status have access to HIV testing
services. Increasing the demand and uptake of facility based testing will reach those who attend
facilities, however increased out of facility testing options, e.g. mobile testing, work/public testing
sites, self-testing options continue to be important to increase testing coverage. Finally strong sys-
tems are needed to ensure those who test positive are effectively linked to care and adequately
supported to initiate treatment so as to achieve the 2nd and 3rd ‘90’ and reduce ongoing
transmission.
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